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The objectives of this program are:

A. To study the susceptibility to stress-corrosion cracking of rocket-

motor case materials: e '., Vascojet 1000, Type 300Ml, and Ladish D6AC steels,

AM355 and Pit 15-7 Ho stainless steels, and B12OVC- titanium

B. To study the environmental parameters, including the armosphere

outside and inside the r•.ck'et case, that affect the rarte and exteni ,f btress

corrosion

C. To determine the effect of material parameters - composition,

stren-th lev.-1, welding, micro-structure, surface conditions, etc. - on the

strass-corrosion process

D. To devise and evalunte techniquez for r:'era.t-ng the stress-corrosion

cracking of rocket-aotor case materialn.

II. WORK PGOCRESS

A. BENT-BEAZI S"iCL'ENS

A summary of all the environmental beiL-b•.Ta stress-corrosion test

eata compiled to date is given in lable I. These results reflect both completed

ress ond tests tha1t are currently in progrcss. Six a.1-r.-ys nre being evaijated

in ten different .;nviron.ents. Specimens of Ladish Dt.'. , Type •CC;i, nn! Va3Mo-

jet Vr.00 alloy s.eels, A1355 and P11 15-7 Ho stainless steels, and P._MOVCA

titanium alloy were tested in ai7, distilled water, tap water, C.2' ,diu-'

dichronate solution, 1* raarquench salt solution, 5% sodium chloride silu" frn,

trichloroethylene, cosmolino, 4 soluble oil solution, and high humidity.
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Additional long-term testing of each alloy was initicted. Previous

environmental stress-corrosion tests were terminated after 21 days, and the

only alloy to fail after tbls period was tha Vascojet 1000 steel. It is hoped

that extended environmental stress-corrosion tests will indicate the relative

susceptibility to stress-curruvuiuu cracUkn cf each alloy. Only rho relativ.•yl

severe environments of tap and distilled water were chosen, and the specimens

were selected from the high-strength groups of each alloy. In addition, it is

expected that the high-humidity tests will produce relatively rapid failures,

so that the relative susceptibility to stresa-coxrosion cracking of each alloy

m.ay be more firmly establ-shed.

B. U-BEID SPECI! '7S

Table 2 smuarizes all of the U-bend stress-corrocion test data

rnm.iled tu d.te. Three clloys are currently undergoing testing in eight

different environments. U-bend specimens of Ladish D(AC, Type .70H, and Vasco-

Jet alloy steels are being tested in distilled water, tap water, 0.P5% sodium

dichrociate sclut-on. 1,1 marquench salt solution, •% sudium chloride solution,

trichloroethyiene, c-osmoline, and 4F' soluble oil solution.

Ihe test results reflect th.2 cumlative effetcs of 72 days uf tet-

ing. Failurc¶ i..re observed with each alloy in the environments of 'stillod

water, tap wster, gait water, and trichloroethylene. It is significant to note

that in cach case the Vascojet 1000 alloy showed the greatest su-ceptibility to

stress-corrosion failure, while the Ladish D(AC al-oy was the most resistant

to strens-corrosion cracking.

MI. FUTUPE WORK

Data will continue .u Z'c accumalated on test- already in prnrpt.s. Prepa-

rations are being made for fabricating welded test specimens with these a.lcys

tiU". p LLP "-•,uii t. c grcatC"-t resistance rn e.r:-ess-ccrrosion crackin'•.

[P a•dition, prcparations for testing in the envirrnr.,cnts of high humidity and

sol'd 1,..crelltnts are being nade.
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